INTRODUCTION

Parasites of free-ranging grizzly and black bears in North
. Other work has been confined primarily to taxonomic surveys or descriptive studies of parasitism in wild bears (Horstman 1949 , Olsen 1968 , Choquette et al. 1969 ). Little of the literature has been concerned with the potential influences of parasitism on the health of bear populations in the environment. The present study was designed with this objective in mind.
MATERIALS AND METHODS
Entire carcasses or selected organs or tissues from grizzly and black bears were obtained from a variety of sources, including National Park Service personnel in Yellowstone and Glacier National Parks, Fish and Wildlife service predator control agents, Montana Fish and Game Department biologists, and hunters. The area surveyed included approximately the western third of Montana and Yellowstone National Park. Most bears were necropsied within 48 hours after death except for the examination for T. spiratis larvae, for which tissues were frozen and stored for periods of 1 to 6 months before processing. Samples of tongue, masseter, diaphragm and femoral muscle were examined routinely for the presence of trichina larvae as described previously (Worley et al. 1974 ). If only the head was available, tongue and masseter were examined. Complete necropsies were performed on 70 grizzly and 30 black bears. 160 grizzly and 80 black bears were checked for Trichinella larvae. Ages of 127 grizzly bears were determined according to the techniques listed by Greer (1974) . Ages of black bears were not determined. Other organs which were examined routinely when the entire carcass was submitted were liver, lungs, heart, kidneys, urinary bladder, subcutaneous con- Standard parasitological procedures were used to recover parasites from the gastrointestinal tract. After the contents of the alimentary canal were washed on 20-, 40-, or 80-mesh screens to separate worms from ingesta, the washed contents were searched with the aid of an illuminated tray (Barber & Lockard 1973) . Any parasites recovered were fixed in AFA solution (tapeworms and flukes) or glycerine-alcohol (roundworms). Attempts were made to identify and enumerate all parasites recovered in order to assess quantitatively the total parasite population from each host. Qualitative fecal examinations were performed routinely to detect worm eggs and coccidian oocysts, using saturated sodium chloride solution for flotation.
RESULTS
Nine species of parasites were found in 160 grizzlies examined partially or in detail during the period from 1968 through 1973 (Table 1 ). The most frequent of these was the intestinal nematode Baylisascaris transfuga, followed in order of prevalence by the trichina worm (T. spiralis), broad fish tapeworm (Diphyllobothrium sp.). taeniid tape worm (Taenia sp.), and hookworm (Uncinaria sp.).
Other parasites, which occurred infrequently or rarely, were intestinal flukes (Echinostoma revolutum), filarial worms (Dirofilaria ursi) wood ticks (Dermacentor andersoni), and fleas (Arctopsylla sp.).
The acquisition of ascarid infections by U. arctos was related directly to the age of the host. The percentage of infected animals increased from 40% in cubs to 92% in 6 to 9 year-old bears. Ascarid worm burdens averaged 33. 8 worms and ranged from approximately 1 worm per cub to an average of 58 ascarids per bear in the 10-15 year age class. Worm populations in other age groups were: 1 and 2 years old, 20; 3-5 years old, 3; 6-9 years old, 52; and 16+ years of age 8. Tissue infections with T. spiralis larvae were the second most frequent parasitism encountered in the grizzly (Table 1) . Based on data from 130 bears collected between 1968 and 1972, the prevalence of this nematode varied from 45. 1% in grizzlies originating in Yellowstone or Glacier Parks to 58.4% in grizzlies from wilderness areas in northern or western Montana. The average concentration of trichinae in the tissues of Park bears was 32 larvae/gm. of tissue (LPG) compared with 59 LPG in wilderness bears. A comparison of predilection sites of Trichinella larvae in 42 grizzlies from which several tissues were examined indicated that larval density was highest in tongue (46 LPG), followed by femoral muscle (17 LPG), masseter (14 LPG) and diaphragm (10 LPG). Grizzlies older than 15 years had the highest prevalence but the lowest intensity of T. spiralis infection, as estimated by larval concentrations in the tongue.
The relative intensity of tissue infections was highest in the 3-5 year age class (104 LPG), followed by 1-2 and 6-9 year-old bears (intensities of 97 and 36 LPG, respectively). Ten to 15 year-old bears, cubs and 16+ age classes had levels of infection ranging from 21 to 9 LPG. Two genera of tapeworms were recovered from grizzlies: a Diphyllobothrium species which occurred only in Yellowstone Park bears, and a Taenia species Paper 45 which was found throughout the survey area. Based on a volumetric method of determining the total tapeworm biomass per host, taeniid infections averaged 71. 5 ml of worm material compared with 49. 6 ml for diphyllobothriid populations. The largest tapeworm burden noted during the study was 797 Diphyllobothrium in a 14 year-old grizzly collected along the west side of Yellowstone Lake in 1970.
Eight species of parasites were recovered from a total of 80 black bears examined partially or completely during the period from 1966 to 1973 (Table  2) . Ascarids were the most common parasite in U. americanus, with a composite prevalence of 80% and an average worm burden of 22. 7 nematodes per infected host. With two exceptions, all helminths which occurred in grizzlies also were found in black bears. However, the prevalence and intensity of these infections were markedly lower in black bears. Since a majority of the animals on which this study was based originated in the Yellowstone ecosystem in northwestern Wyoming and southwestern Montana, the differences in prevalence of the various helminths and arthropods in the two hosts appear to reflect differences in susceptibility and/or exposure rates resulting from variations in food habits and behavior of the two species.
DISCUSSION
Any assessment of the role of parasites as morbidity or mortality factors in wild bear populations is extremely difficult to document. Individual cases of parasitic disease resulting from excessive parasite burdens have occasionally been observed. Rausch (1955) described a fatal case of Diphyllobothrium infection in a young black bear which had been experimentally exposed to an unknown number of plerocercoid larvae. The presence of moderate to large numbers of Diphyllobothrium specimens in a few bears in the present study was noted in mature or aged grizzlies which apparently foraged predominantly in inlets and bays of Yellowstone Lake. Most bear infections consisted of from 1 to 100 tapeworms ranging in biomass from 2 to 20 ml.
A potentially detrimental effect of broad fish tapeworms is their ability to absorb large quantities of vitamin B12 from the host's intestine. In man, this can result in pernicious anemia due to the inability of the host to synthesize adequate numbers of red blood cells (Von Bonsdorff 1947) . The degree of clinical correlation between Diphyllobothrium infections in man and bears is not known. However, Cameron (1945) believed that D. latum is an indigenous parasite in North America which may have originated in the brown bear. On the other hand, Rausch & Hilliard (1970) found that D. ursi was the common pseudophyllidean tapeworm of bears in Alaska. In the present study, the species of Diphyllobothrium occurring in Yellowstone Park bears was not determined because morphological criteria were not considered adequate for a definitive identification. Post (1971) reached a similar conclusion after restudying data and specimens from bears collected over a period of many years in the area of Yellowstone Lake.
The high prevalence of ascarids in both grizzly and black bears and their common occurrence in bears of all ages suggest that the functional immune response to this nematode in bears is minimal. This contrasts with the generally accepted concept that ascarid infections are self-limiting and normally are restricted to immature or young adult animals. In human ascariasis, infection rarely persists for more than one year (Faust 1955 ). The severity of symptoms in human ascarid infection is proportional to the level of larval (1962, 1965) have shown that death losses occuring in fur seal pups were due to Uncinaria lucasi infections acquired shortly after birth via milk-borne larvae transmitted from mother to offspring during nursing. In dogs, hookworms are frequently transmitted across the placenta from the mother to her unborn pups, resulting in abortion or stillbirth (Stone et al. 1970) . Although none of these problems are known to occur in hookworminfected bears, the possibility that similar consequences could result deserves serious consideration. Although coccidian oocysts were noted occasionally in the feces of both Ursus species examined during the study, it was difficult to determine whether they originated in the bears or had been ingested accidentally during the process of scavenging on carcasses of other animals. 
